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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical -switch equipment 

used in order to switch the transmission direction of light. 

[0002] 

[Description of the Prior Art] As an optical switch which switches the optical path of signal light 
conventionally, as shown in drawing.4 , the optical fiber 101, 102 was connected to the collimator 
103,104, the collimator 105,106 has been arranged on this and the same axle, respectively, and the 
optical fiber 107,108 is connected to these collimators. And in this state, the light from an optical fiber 

101 is told to an optical fiber 107 side through a collimator 103,105, and the light from an optical fiber 

102 is told to an optical fiber 108 through a collimator 104,106. If the position of a collimator 105,106 is 
replaced mechanically here, a collimator 106 is arranged on the optical axis of an optical fiber 103 and a 
collimator 105 is arranged on the optical axis of a collimator 104, the light from an optical fiber 101,102 
will be told to an optical fiber 108,107, respectively. 

[0003] Moreover, as shown in drawing 5 (a) and (b), in accordance with a shaft perpendicular to the 
field which contains the optical axis of collimators 101-104 using the cross-section square-like prism 
1 10, rotation is made free, it considers as the state where rotated a state and this parallel to an optical 
axis, and 45 degrees was leaned, and the optical-switch equipment (JP, 9-5652, A) which switched the 
incident light mutually is also proposed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the 1st conventional method of switching such an optical 
fiber directly, there was a fault that the structure for reversing an optical fiber mechanically correctly 
became complicated Moreover, in order to make one side of an optical switch into an incidence side 
and to make another side into an outgoing radiation side, when the attachment place of an optical fiber 
was taken into consideration, there were also any case of a method and a fault that it was necessary to 
open the circumference of optical-switch equipment greatly. 

[0005] this invention is made paying attention to such a conventional trouble, incidence of the light is 
carried out from one side of a case, and it aims at offering the optical-switch equipment which could be 
[ the ] made to carry out outgoing radiation of the light from being the same 
[0006] 

[Means for Solving the Problem] The 1st - the 4th collimator which invention of the claim 1 of this 
application separates a predetermined interval on the whole surface of a case, is attached in it in parallel, 
and connect an optical fiber, The 1st reflector held free [ movement of the 1st and the 2nd position ] and 
the move mechanism in which the 1st reflector of the above is moved to the 1st and 2nd positions, 
While carrying out incidence to parallel with the outgoing radiation light at the 2nd collimator by being 
arranged behind the 1st reflector of the above and carrying out total reflection of the outgoing radiation 
light from the 1st collimator of the above tw ice The 2nd reflector w hich carries out incidence to parallel 
with the outgoing radiation light at the 4th collimator by carrying out total reflection of the outgoing 
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radiation light from the 3rd collimator of the above twice is provided, the 1st position of the 1st reflector 
of the above Incidence is carried out to parallel with the outgoing radiation light at the 4th collimator by 
cariying out total reflection of the outgoing radiation light from the 1st collimator of the above twice. By 
carrying out total reflection of the outgoing radiation light from the 3rd collimator of the above twice, it 
is the position which carries out incidence to parallel with the outgoing radiation light at the 2nd 
collimator, and the 2nd position of the above is characterized by being the position where the above 1st 
and the outgoing radiation light from the 3rd collimator are not irradiated. 
[0007] The 1st - the 3rd collimator which invention of the claim 2 of this application separates a 
predetermined interval on the whole surface of a case, is attached in it in parallel, and connect an optical 
fiber, The 1st reflector held free [ movement of the 1st and the 2nd position ] and the move mechanism 
in which the 1st reflector of the above is moved to the 1st and 2nd positions, The 2nd reflector which 
carries out incidence to parallel with the outgoing radiation light at the 2nd collimator by being arranged 
behind the 1st reflector of the above and carrying out total reflection of the outgoing radiation light from 
the 1st collimator of the above twice, It ******. the 1st position of the 1st reflector of the above it is 
characterized by being the position which carries out incidence to parallel with the outgoing radiation 
light at the 2nd collimator, and the 2nd position of the above being a position where the above 1 st and 
the outgoing radiation light from the 3rd collimator are not irradiated by carrying out total reflection of 
the outgoing radiation light from the 3rd collimator of the above twice ~ it comes out 
[0008] The 1st - the 3rd collimator which invention of the claim 3 of this application separates a 
predetermined inten/al on the whole surface of a case, is attached in it in parallel, and connect an optical 
fiber, The 1st reflector held free [ movement of the 1st and the 2nd position ] and the move mechanism 
in which the 1 st reflector of the above is moved to the 1 st and 2nd positions, The 2nd reflector which 
carries out incidence to parallel with the outgoing radiation light at the 1st collimator by being arranged 
behind the 1st reflector of the above and carrying out total reflection of the outgoing radiation light from 
the 2nd collimator of the above twice, It ******. the 1st position of the 1st reflector of the above By 
carrying out total reflection of the outgoing radiation light from the 2nd collimator of the above twice, it 
is the position which carries out incidence to parallel with the outgoing radiation light at the 3rd 
collimator, and the 2nd position of the above is characterized by being the position where the outgoing 
radiation light from the 2nd collimator of the above is not irradiated. 

[0009] Invention of the claim 4 of this application is characterized by the above 1st and the 2nd reflector 
being prism which has the reflector of two sheets whose angle which a reflector constitutes is 90 degrees 
in the optical-switch equipment of any 1 term of claims 1-3. 

[0010] Invention of the claim 5 of this application is characterized by the above 1st and the 2nd reflector 
being mirrors which have the reflector of two sheets whose angle which a reflector constitutes is 90 
degrees in the optical-switch equipment of any 1 term of claims 1-3. 
[0011] 

[Embodiments of the Invention] Drawing 1 (a) is the perspective diagram showing only the optical- 
system portion of the optical-switch equipment by the gestalt of this operation, and drawing 1 (b) and (c) 
are the cross sections from the different direction. As shown in this view, the 1st - the 4th collimator 1 1- 
14 are attached in the side of one of these at the ca se 10 of optical-switch equipmen t. Collimators 1 1 and 
12 separate a fixed interval in the shape of the same level surface, and are arranged, and collimators 13 
and 14 also separate a fixed interval in the shape of [ of the lower part ] the same level surface, and are 
arranged The 1st - the 4th optical fiber 15-18 are connected to these collimators, respectively. Now, as 
shown in a case 10 at drawing 1 (a) - (c), the prism 21 which is the 1st reflector is arranged and, back 
[ the ], the prism 22 w hich is the 2nd reflector is arran ged. Prism 21 is the m ember of the triangle jx)l e^of 
cross-section nghf-angfe 2 equiIatefal^[ffeTTglr-HicrTllustration, and the slant face is a reflector. This 
reflector is in the state which inclined 45 degrees mutually from the level surface, and is held free 
[ movement to a longitudinal direction ] according to the move mechanism. The move mechanism has 
the djHejJMwj^^ the electrode holder 23 holding prism 2L and a electrode holder 23 on the 

upper surface and on which jt can be slid. The nut 26 which gears with a ball thread 25 is attached in the 
tooth back of a electrode holder 23. The rotation drive of the ball thread 25 is carried out by the DC 


http : //www 4 i pdl j po. goj p/cgi -bin/tran_\\ eb cgi ejj e 6/8/03 


Page 3 of 4 


motor and its reducer style of the motor section 27, and, thereby, a slider 24 moves a base 28 top to right 
and left. A move mechanism is slid on between the 1st position which shows prism 21 to drawingj (c) 
as a solid line, and the 2nd position shown with a dashed line. 

[0012] It is fixed behind prism 21, the prism ?,?, whir.h is the 2nd reflector is the^rijemb^er of the tri angle 
pole ef-the cross-section 2 same equilateral triangle as prism 2 1 2 .andjfter[ the ] two nght-angleTSlant 
faces are perpendicular, it receives the optical axis and 45 degrees also of gaps have also inclined, each 
other is held. 

[0013] Now, when prism 21 is in the 1st position, as shown in drawing 1 (a) and (b) Carry out total 
reflection of the outgoing radiation light from the optical fiber 15 connected to the 1st collimator 1 1 by 
the 2nd page a page and prism 21 cross at right angles, respectively, and incidence is carried out to an 
optical fiber 1 8 through a collimator 14. The interval and prism 21 of collimators 1 1-14 are arranged so 
that total reflection of the outgoing radiation light from an optical fiber 17 may be carried out by the 2nd 
page of prism 21 and incidence may be carried out to an optical fiber 16. And when moving prism 21 to 
the 2nd position shown in drawing J (c) with a dashed line, as shown in drawing 1 (a), incidence of the 
light of an optical fiber 15 is carried out to prism 22, and it carries out total reflection by the 2nd page 
perpendicular to each other, and carries out incidence to an optical fiber 16. Moreover, total reflection of 
the light which carried out incidence from the optical fiber 17 is carried out by the 2nd respectively same 
page, and it carries out incidence to an optical fiber 18. Thus, the incident light from an optical fiber can 
be switched by driving the motor section 27 and moving prism 21 . 

[0014] Next, the gestalt of operation of the 2nd of this invention is explained using drawing 2 . In the 
gestalt of this operation, the same portion as the gestalt of the 1st operation attaches the same sign, and 
omits detailed explanation. With the gestalt of this operation, a collimator 14 and an optical fiber 18 are 
removed from the gestalt of the 1st operation. About other collimators 11, 12, and 13, optical fibers 15, 

1 6, and 1 7 and prism 2 1 , and the move mechanism and prism 22, it is the same. If it carries out like this, 
when prism 21 is in the 1st position, incidence of the light from an optical fiber 17 can be carried out to 
an optical fiber 16. Moreover, when moving prism 21 to the position of the dashed line shown in 
drawing 1 (c), incidence of the light from an optical fiber 15 can be carried out to an optical fiber 16. 
[0015] Next, the gestalt of operation of the 3rd of this invention is explained using drawing 3 . Also in 
the gestalt of this operation, the same portion as the gestalt of the 1st operation attaches the same sign, 
and omits detailed explanation. With the gestalt of this operation, a collimator 14 and an optical fiber 18 
are removed from the gestalt of the 1st operation. About other collimators 11, 12, and 13, optical fibers 
15, 16, and 1 7 and prism 2 1 , and the move mechanism and prism 22, it is the same. With the gestalt of 
this operation, the object for the incidence of light and an optical fiber 16 are used for optical fibers 1 5 
and 17 as an object for outgoing radiation. If it carries out like this, when prism 21 is in the 1st position 
shown in the 2nd (a), incidence of the light from an optical fiber 16 can be carried out to an optical fiber 

17. When prism 21 is in the 2nd position, incidence of the light from an optical fiber 16 can be carried 
out to an optical fiber 1 5. 

[0016] In the gestalt of each operation mentioned above, although the prism 21 and 22 which has the 1st 
and the reflector which intersects perpendicularly as the 2nd reflector is used, it cannot be 
overemphasized that it can use as a reflector combining the mirror which has the same reflector as this. 
[0017] Moreover, in the gestalt of each operation mentioned above, although it is considering as the 
reducer style and the move mechanism which used the ball thread in order to move the prism which is 
the 1 st reflector to right and left, if it can move horizontally, it can constitute using other elements, such 
as a solenoid. Moreover, by rotating 90 degrees along with an optical axis using one prism, it is possible 
to make it also make an operation with the 1st reflector and the 2nd reflector perform. 
[0018] 

[Effect of the Invention] As explained to the detail above, according to this invention, the optical path of 
an optical fiber can be switched by movement of the 1st reflector. In this case, since the reflector which 
carries out total reflection twice is used, an optical fiber can be connected to one field of optical-switch 
equipment, and the effect that the space by optical fiber anchoring can be lessened is acquired. 


http://www4.ipdl.jpo.go.jp/cgi-bin/tranweb_cgi_ejje 6/8/03 


Page 4 of 4 


[Translation done ] 


http://\v\v\v4 ipdl jpo go jp/cgi-bin/tran_\veb _cgi_ejje 6/8/03 


